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In the claims: 

1 . (Currently amendedl) A DRAM circuit comprising a plurality of aligned sense 
amplifiers. 

bit line pairs connected to the plurality of sense amplifiers, respectively, such th<fl there 
is nnlv one bit line oair mnnpcted to each sense a mplifier, and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 

the bit line pairs and the memory cells are alternately arranged on a right side (upper 
side) and a left side (lower side) of the sense amplifiers per N (N: natural number) 
aligned sense amplifiers. 

2. (Currently ampnripri) A DRAM circuit comprising a plurality of aligned s^gss 
amplifiers, 

hit |jn ? pairs connected to the plurality of sense amplifiers, respectively, and 
m^m^ry cpIK connected respectively to th e bit lines constituting the bit line pairs. 

wherein, 

* 

thP hit line pairs and the memory cells are alternately arranged on a right; jid e (upper 
<iHfr) a nd a left side (lower side) of the sense ampli fiers per N (N: natural numbftfl 
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aligned sense amplify The DRAM circu i t according to c l a i m 1 » wherein there cross two 
bit lines constituting the bit line pair arranged on one side of a right side (upper side) 
and a left side (lower side) of the sense amplifier, and a space between the bit lines 
widens or narrows from the cross. 

3. (Original) The DRAM circuit according to claim 2, wherein, further, two bit lines 
constituting the bit line pair, which is arranged on the other side of the one right side 
(upper side) or left side (lower side) of the sense amplifier, do not cross, and a space 
therebetween widens or narrows on the way. 

4. (Original) The DRAM circuit according to claim 1, wherein the bit line pairs arranged 
on one of the right side (upper side) and left side (lower side) of the sense amplifier are 
both connected to corresponding data lines via bit switches. 

5. (Original) The DRAM circuit according to claim 1 , wherein the plurality of aligned 
sense amplifiers is divided every M sense amplifiers (M: natural number), and a set 
driver is disposed in a separated area. 

6. (Original) The DRAM circuit according to claim 3, wherein the bit line pairs comprise a 
bit line configuration in a multiple twisted bit line (MT8L) method. 

7. (Currently amended) A DRAM circuit comprising: 
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a plurality of sense amplifiers arranged in Q lines each containing the P sense amplifiers; 
bit line pairs connected to the plurality of sense amplifiers, respectively , such that there 
is only one bit line pair connected to each sense amplifier. ; and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the bit line pairs and the memory cells are arranged every N (N: natural number) 
aligned sense amplifiers in the Q lines, alternately on a right side (upper side) and a left 
side (lower side) of the sense amplifiers, and P and Q are both integers of more than 3, 
and N is an arbitrary integer of more than 1 and less than (P/3). 

8. (Currently amended) A DRAM circuit comprising a plurality of sense amplifiers SA (J, 
K) arranged in Q lines each containing the P sense amplifiers, 

bit line pairs connected to the plurality of sense amplifiers SA 0, K), respectively, such 
that there is only one bit Jin e pair connected to each sense amplifier, and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 

the sense amplifier SA 0, K) is connected to each of the bit line pairs arranged between 
the sense amplifier SA 0. K) and a sense amplifier SA 0, K-l) in one next line; 

a sense amplifier SA (J+l . K) is connected to the bit line pairs arranged between the 
sense amplifier SA 0+1 , K) and a sense amplifier SA 0+1 , K-H) in another next line; 
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a sense amplifier SA (J +2 3, K) is connected to each of the bit line pairs arranged 
between the sense amplifier SA (J+2 K) and a sense amplifier SA (J+2, K-l) in one 
next line; and 

P and Q are both integers of more than 3, J is an arbitrary integer of more than 1 and - 
less than P. and K is an arbitrary integer of more than 1 and less than Q. 

^ 9. (Currently amended) A DRAM circuit comprising a plurality of sense amp lifiers SA (L 
IO arranged in Q lines e ach containing theP sense amplifiers. 

hit linp riairs connected to the plurality of sense amplifiers SA (I. K). respectively, and 

memory cells connected respectively to the bit lines constitut ing the bit line pairs. 
wherein 

> 

jhesepse amplifier SA (I. K) is connected to each of the bit line pai rs arranged between 
the sense amplifier SA (I. K) and a se nse amplifier SA (I, K-1 ) in one next line; 

a ^nsp amplifier SA (1--1 . K) is connected to the bit line pairs arranged between the 
5 qnse amplifier SA (1 + 1. K) and, a sense amplifier SA (1+1 . K+l)_io_ an other next line; 

a sense amplifier SA Cl-h2 L K) is connected to each of the bit line pairs arranged, 
hf^rw een i;he sense amplifier SA (1+2 3-. K) and a sense amplifier SA (1+2. K-P in one 
next line: and 

P and O are both integers of more than 3. I is an arbitrary integer of more than 1 and 
Iftss than P. and K is an arbitrary integer of more than 1 and less than Q Tho DRAM 

m * 
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circuit according to claim 8, wherein two bit lines constituting the bit line pair, which is 
arranged in one space between the sense amplifier SA (J* K) and the sense amplifier SA 
0. K-l) in the next line, cross, and from the cross, a space between the two bit lines 
widens or narrows. 

10. (Previously presented) A DRAM circuit comprising a plurality of sense amplifiers SA 
0. K) arranged in Q lines each containing the P sense amplifiers, 

bit line pairs connected to the plurality of sense amplifiers SA 0. *>, respectively, and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 

the sense amplifier SA Q t K) is connected to each of the bit line pairs arranged between 
the sense amplifier SA (J. K) and a sense amplifier SA Q, K-l ) in one next line or a sense 
amplifier SA (I. K+l) in the other next line; 

a sense amplifier SA 0+1 , K) is connected to the bit line pairs arranged between the 
sense amplifier SA 0+1 > K) and a sense amplifier SA 0+1 » K+l) in one next line or a 
sense amplifier SA 0+1 . K-l) in the other next line; 

a sense amplifier SA 0+3, K) is connected to each of the bit line pairs arranged between 
the sense amplifier SA 0+3. K) and a sense amplifier SA 0+2, K-1) in one next line or a 
sense amplifier SA 0+*. K+l) in the other next ,ine » and 

P and Q are both integers of more than 3, J is an arbitrary integer of more than 1 and 
less than P. and K is an arbitrary integer of more than 1 and less than Q. wherein two bit 
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lines constituting the bit: line pair, which is arranged in one space between the sense 
amplifier SA 0. K) and the sense amplifier SA 0, K+l) or SA (J, K-l) in the next line, 
cross, and from the cross, a space between the two bit lines widens or narrows and 
wherein, further, two bin lines constituting the bic line pair, which is arranged in a space 
opposite to the one space between the sense amplifier SA 0. K) and the sense amplifier 
SA (J f K+l) or SA 0, K-l) in the next line, do not cross, and a space therebetween widens 
or narrows on the way. 

1 1 . (Previously presented) The DRAM circuit according to claim 8, wherein the bit line 
pairs arranged in one space between the sense amplifier SA 0. K) and the sense 
amplifier SA 0, K-l) in the next line are both connected to corresponding data lines via 
bit switches. 

12. (Original) The DRAM circuit according to claim 8. wherein the plurality of sense 
amplifiers, whose number arranged in one line is P, is divided every M sense amplifiers 
(M: natural number), and a set driver is disposed in a separated area. 

1 3. (Original) The DRAM circuit according to claim 10, wherein the bit line pairs 
comprise a bit line configuration in a multiple twisted bit line (MTBL) method. 

1 4. (Currently amended) A DRAM circuit comprising: 

a plurality of sense amplifiers SA Or K) arranged in Q lines each containing the P sense 
amplifiers; 
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bit line pairs connected to the plurality of sense amplifiers SA (J, K), respectively J _^uch 
that there is only one bit line pair connected to each sense amplifier, : and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the sense amplifier SA (I, K) and a sense amplifier SA 0+1 . K) are each 
connected to each of the bit line pairs arranged between a sense amplifier SA 0, K-l) in 
one next line and a sense amplifier SA 0+1. K-l): 

a sense amplifier SA 0+2, K) and a sense amplifier SA 0+3, K) are each connected to the 
bit line pairs arranged between a sense amplifier SA 0+2, K+l) in another next line and 
a sense amplifier SA 0+3, K+l ); 

a sense amplifier SA 0+4, K) and a sense amplifier SA 0+5, K) are each connected to 
each of the bit line pairs arranged between a sense amplifier SA 0+4, K-l) in one next 
line and a sense amplifier SA 0 + 5, K-l); and 

P and Q are both integers of more than 6, J is an arbitrary integer of more than 1 and 
less than P, and K is an arbitrary integer of more than 1 and less than Q. 



1 5. (Original) An operation method of a DRAM circuit comprising a plurality of aligned 
sense amplifiers, 



bit line pairs connected to the plurality of sense amplifiers, respectively, and 
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memory cells connected respectively to the bit lines constituting the bit line pairs, 

* 

wherein 

the bit line pairs and memory cells are alternately arranged on a right side (upper side) 
and a left side (lower side) of the sense amplifiers per N (N: natural number) aligned 
sense amplifiers. 

the method comprising a step of activating the plurality of sense amplifiers connected 
to the bit line pairs and memory cells arranged on the right side (upper side) of the 
sense amplifiers, and the plurality of sense amplifiers connected to the bit line pairs and 
memory cells arranged on the left side (lower side) of the sense amplifiers at different 
timing, when data is read. 



16. (Original) An operation method of a DRAM circuit comprising: 

a plurality of sense amplifiers arranged in Q lines each containing the P sense amplifiers; 

bit line pairs connected to the plurality of sense amplifiers, respectively; and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the bit line pairs and the memory cells are arranged every N (N: natural number) 
aligned sense amplifiers in the Q lines, alternately on a right side (upper side) and a left 
side (lower side) of the sense amplifiers, and P and Q are both integers of more than 3, 
and IM is an arbitrary integer of more than 1 and less than (P/3); 
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the method comprising a step of activating the plurality of sense amplifiers connected 
to the bit line pairs and memory cells arranged on the right side (upper side) of the 
sense amplifiers, and the plurality of sense amplifiers connected to the bit line pairs and 
memory cells arranged on the left side (lower side) of the sense amplifiers at different 
timing, when data is read. 

17, (Original) An operation method of a DRAM circuit comprising: 

a plurality of sense amplifiers SA a, K) arranged in Q lines each containing the P sense 
amplifiers; 

bit line pairs connected to the plurality of sense amplifiers SA 0, K). respectively: and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the sense amplifier SA 0. K) is connected to each of the bit line pairs arranged 
between the sense amplifier SA (L K) and a sense amplifier SA 0, K-1) in one next line or 

a sense amplifier SA 0, K+l) in the other next line; 

> 

a sense amplifier SA (J-- 1 , K) is connected to the bit line pair arranged between the 
sense amplifier SA 0+1 » K) and a sense amplifier SA 0+1 1 K+l) in one next line or a 
sense amplifier SA 0+1 » K-1) in the other next line; 

a sense amplifier SA 0+3, K) is connected to the bit line pair arranged between the 
sense amplifier SA 0+3, K) and a sense amplifier SA 0+2. K-1) in one next line or a 
sense amplifier SAO+2, K+l) in the other next line; and 
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P and Q are both integers of more than 3, J is an arbitrary integer of more than 1 and 
less than P, and K is an arbitrary integer of more than 1 and less than Q; 

the method comprising a step of activating the sense amplifier SA 0+1, K) at timing 
different from the sense amplifier SA Op K) and the sense amplifier SA 0+3, K), when 
data is read. 

1 8. (Original) An operation method of a DRAM circuit comprising: 

a plurality of sense amplifiers SA 0, K) arranged in Q lines each containing the P sense 
amplifiers; 

bit line pairs connected to the plurality of sense amplifiers SA 0, K), respectively; and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein sense amplifier SA 0. K) and a sense amplifier SA 0+ 1 , K) are each connected to 
each of the bit line pairs arranged between a sense amplifier SA 0, K-l) in one next line 
and a sense amplifier SA 0+1 . K-l) or between a sense amplifier SA 0. K+l) in the other 
next line and a sense amplifier SA 0+1 . K+l); 

a sense amplifier SA 0+2. K) and a sense amplifier SA 0+3, K) are each connected to the 
bit line pairs arranged between a sense amplifier SA 0+2, K+l) in one next line and a 
sense amplifier SA 0+3. K+l) or between a sense amplifier SA0+2. K-l) in the other 
next line and a sense amplifier SA 0+3, K-l); 
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a sense amplifier SA 0+4, K) and a sense amplifier SA (1+5, K) are each connected to 
each of the bit line pairs arranged between a sense amplifier SA 0+4, K-l) in one next 
line and a sense amplifier SA 0+5, K-l) or between a sense amplifier SA 0+4, K+l) in 
the other next line and a sense amplifier SA 0+4, K+l); and 

P and Q are both integers of more than 6, J is an arbitrary integer of more than 1 and 
less than P, and K is an arbitrary integer of more than 1 and less than Q: 

the method comprising a step of activating the sense amplifier SA 0* K), the sense 
amplifier SA 0+ If K), the sense amplifier SA 0+4, K) and the sense amplifier SA 0+5, K) 
at timing different from the sense amplifier SA 0+2, K) and the sense amplifier SA 0+3, 
K), when data is read. 

* 

1 9. (Currently amended) A DRAM circuit comprising a plurality of aligned sense 
amplifiers, 

bit line pairs connected to the plurality of sense amplifiers, respectively, such that there 
is only one bit line pair connected to each sense amplifier, a nd 

memory cells connected respectively to the bit lines constituting the bit line pairs, 
wherein 

the bit line pairs and the memory cells are alternately arranged on a right side (upper 
side) and a left side (lower side) of the sense amplifiers per N (N: natural number) 
aligned sense amplifiers so that first bit line pairs and memory cells are arranged on a 
right side (upper side) of a. first sense amplifier, second bit line pairs and memory cells 
are arranged on a left side (lower side) of a second sense amplifier, third bit line pairs 

* 
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and memory cells are arranged on a right side (upper side) of a third sense amplifier, 
and so on until all bit line pairs and memory cells have been alternately arranged per the 
N aligned sense amplifiers. 

20, (Currently amended) A ORAM circuit comprising: 

a plurality of sense amplifiers arranged in Q lines each containing the P sense amplifiers; 
bit line pairs connected to the plurality of sense amplifiers, respectivel y, such that there 
is only one bit line pair connected to each sense amplifier. : and 

memory cells connected respectively to the bit lines constituting the bit line pairs, 

wherein the bit line pairs and the memory cells are arranged every N (N: natural number) 
aligned sense amplifiers in the Q lines, alternately on a right side (upper side) and a left 
side (lower side) of the sense amplifiers, and P and Q are both integers of more than 3> 
and N is an arbitrary integer of more than 1 and less than (P/3) so that first bit line 
pairs and memory cells are arranged on a right side (upper side) of a first sense 
amplifier in a first line, second bit line pairs and memory cells are arranged on a left 
side (lower side) of a second sense amplifier in a first line, third bit line pairs and 
memory cells are arranged on a right side (upper side) of a third sense amplifier in a 
first line, and so on until all bit line pairs and memory cells have been alternately 
arranged per the N aligned sense amplifiers in the Q lines. 
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